The role of the NO axis and its therapeutic implications in pulmonary arterial hypertension.
Pulmonary Arterial Hypertension (PAH) is a disease of the pulmonary vasculature leading to vasoconstriction and remodeling of the pulmonary arteries. The resulting increase in the right ventricular afterload leads to right ventricular failure and death. The treatment options are limited, expensive and associated with significant side effects. The nitric oxide (NO) pathway in the pulmonary circulation provides several targets for the development of new therapies for this disease. However, the NO pathway is modulated at multiple levels including transcription and expression of the NO synthase gene, regulation of the NO synthase activity, regulation of the production of cyclic guanomonophosphate (cGMP) by phosphodiesterases, postsynthetic oxidation of NO, etc. This makes the study of the role of the NO pathway very difficult, unless one uses multiple complementary techniques. Furthermore, there are significant differences between the pulmonary and the systemic circulation which make extrapolation of data from one circulation to the other very difficult. In addition, the role of NO in the development of pulmonary hypertension varies among different models of the disease. This paper reviews the role of the NO pathway in both the healthy and diseased pulmonary circulation and in several animal models and human forms of the disease. It focuses on the role of recent therapies that target the NO pathway, including L-Arginine, inhaled NO, the phosphodiesterase inhibitor sildenafil and gene therapy.